Interactions of transcription inhibitors with the Escherichia coli RNA polymerase-lacUV5 promoter open complex.
The interactions of transcription inhibitors with the open complex composed of Escherichia coli RNA polymerase and the lacUV5 promoter have been studied using gel retardation, the chemical nuclease activity of the cuprous complexes of 1,10-phenanthroline (OP) and its derivatives, and steady-state kinetics. Gel retardation shows that two inhibitors, the 2:1 2,9-dimethyl-1,10-phenanthroline-cuprous complex [(2,9-Me2OP)2Cu+] and rifampicin, bind stably to the open-complex. (2,9-Me2OP)2Cu+ blocks scission by the chemical nuclease by interfering with the binding of its redox-active isosteres. Rifampicin does not block scission by the cuprous complexes of 3,4,7,8-tetramethyl-OP, 4-phenyl-OP, and OP but does perturb scission by the cuprous complex of 5-phenyl-OP. Organic ligands including intercalating agents and groove binders (e.g., daunomycin, di(amidinophenyl)indole (DAPI), actinomycin D, distamycin, 9-aminoacridine, mithramycin, and chromomycin A3), which bind to free DNA with high affinity, do not form stable ternary complexes with the open-complex. Gel retardation experiments demonstrate that they promote dissociation of the enzyme from the promoter. The greater sensitivity of enzymatic catalysis to inhibitor concentration relative to polymerase binding suggests that these ligands form metastable, catalytically inactive ternary complexes with RNA polymerase and the promoter.